Abstracts
aggregation is common. This suggests that genetic factors may also be involved. The Apolipoprotein E (APOE) gene encodes for a lipoprotein that possesses a thyroid hormone binding domain, and APOE genotype may affect the efficiency with which thyroid hormone influences neuronal cell growth during the first and second trimesters of fetal development.
We have compared ApoE genotypes in 91 FIDD cases with 154 local control subjects, recruited from three iodine deficiency areas in central China. We have also genotyped 42 FIDD family cases and 158 normal individuals from the families of local controls, and 375 population controls from Shanghai.
APOE e4 genotypes were significantly enriched in FIDD probands from each of the three iodine deficiency areas; the e4 allele frequency was 16 per cent versus 6 per cent in controls. The same effect was also observed when we compared FIDD family cases with controls and control families. Our data suggest that in iodine deficient areas, the APOE e4 allele is a genetic risk factor for FIDD. The phenomenon may affect population selection and contribute to the low frequency of the e4 allele in Chinese compared to Caucasian populations. Background: It has been suggested, that the number of CAG repeats in the androgen receptor (AR) gene influences the transacivation function of the receptor. Prompted by previous studies suggesting that bulimia nervosa and premenstrual dysphoria (PMD) may be related to an increase in androgenicity, we have compared patients with bulimia nervosa or PMD and controls with respect to the number of CAG repeats in the AR gene, and the relation between AR variant and serum testosterone levels. Method: Blood samples were collected from 20 patients with bulimia nervosa, 30 patients with PMD, and from 48 female controls. Using a polymerase chain reaction-based method, the CAG repeat region of the androgen receptor gene were studied. Serum total testosterone levels was measured with standard procedures. Results: Women with bulimia nervosa or PMD did not differ from controls in serum levels of testosterone, or in the number of CAG repeats in the AR gene. However, the reduction in testosterone level during the luteal phase was significantly less pronounced in PMD subjects than in controls. When splitting the groups into those, for which the longer variant of the CAG repeat comprised more or less than 21 repeats, respectively, this difference between PMD subjects and controls was observed in those with the longer variant (=lower responsiveness) only. Likewise bulimics with a long variant of the CAG repeat, displayed significantly higher levels of total testosterone as compared to controls with the long variant, whereas those with the short variant did not differ from controls. Conclusion: The results suggest that women with bulimia nervosa or PMD may display either relatively high androgen receptor responsiveness or relatively high levels of testosterone in serum. The 22q11 deletion syndrome (22qDS) is a multisystem genetic disorder associated with microdeletions on the long arm of chromosome 22, and includes Velocardiofacial syndrome and DiGeorge syndrome. The features exhibited by individuals suffering 22qDS include defects involving the palate, heart, typical fancies, and learning difficulties; with up to 30% of adults being classified Schizophrenic, Schizoaffective or other psychotic disorder. The 22qDS locus maps to a 1.5 Mb region, which encompasses many genes, none of which has yet been linked to specific deficits in patients hemizygous for the 22q11.2 critical region. The gene Proline Oxidase (PRODH) is located within the 22qDS critical region and recent work has shown it modulates sensorimotor gating in mice, with a mutation causing a sensorimotor deficit and increased levels of proline in the mouse brain. The mechanisms by which proline may modulate sensorimotor gating are unclear with reports that certain glutamatergic synapses may be inhibited by increased levels of proline, or that endogenous extracellular proline may itself potentiate excitatory transmission. Since sensorimotor gating has been shown to be defective in schizophrenics we have characterised the human PRODH gene and screened it for mutations that could be responsible for modulating sensorimotor gating. The gene PRODH is composed of 13 exons and 12 introns and spans a region of 2.4 kb. Each of the 13 exons and flanking intronic splice junctions were amplified using PCR and screened using DHPLC and di-deoxy fingerprinting. We are currently typing the polymorphisms in a sample of 200 DSM IV schizophrenic cases and 200 controls matched for age, sex and ethnicity. Hundreds of papers describe asymmetric involvement of brain tissues in functional psychoses. With few failures to support, the literature requires the understanding that schizoid dysfunction relates primarily to left-brain tissues, affective dysfunction to right-side counterparts. Some understand, these results implicate unusual brain function development in the origins of psychosis. Some would distinguish developmental from genetic. The durability of discordant MZ pairs as evidence of environmental contributions to schizophrenia continues to astound and obfuscate, as decades roll by without appearance of blameworthy environmental correlates. Genetic control is nothing if not control of development. Genetic control of embryogenesis and structural development is rarely absolute, often stochastic, setting biases, not dictating pathways. Multifactorial heritability beguiles.
ANDROGEN RECEPTOR GENETIC POLYMOR-PHISM AND SERUM TESTOSTERONE LEVELS IN PATIENTS WITH PREMENSTRUAL

CHARACTERISATION, MUTATIONAL ANALYSIS
I. Defining the
Every genetic difference that alters development does so 'biochemically' -cells work that way. Such functions are generally transient, leaving no detectable biochemical difference in tissues or fluids of the adult, psychotic or otherwise. Brain 'wiring' patterns in gray and white are what matters; not pink spots and such. Genes controlling segmentations, asymmetries, branching and patterns of connection in structures like limbs and brains do their jobs in specific locations over specific small and early time spans. They signal time-and-place-specific changes in cell shapes and functions. They are cytoskeletal repositories and asymmetries established by genes functioning in the oō cyte and nurse cells of the ovarian follicle. They are gap genes, pair-rule genes, homeobox genes, programmed-cell-death genes and genes for growth-factor proteins and morphogen receptors perhaps still unknwn. Among them we will find the genes underlying anomalous neurobehavioral development. To account for the sex differences associated with psychosis we have proposed that a gene for susceptibility is present in the X-Y homologous class. Previous linkage studies have yielded small positive lod scores in the Xp11 region (Dann et al, 1997) and in the Xq21 region (Laval et al. 1998 ) where we obtained a peak multi-point nonparametric lod of 1.5 at the locus DXS8032. The present study with a new set of markers extended the cohort to 301 ill sibling pairs and their parents. Despite the increase in sample size, the lod score did not rise. A peak NPL of 1.55 was observed at the locus DXS1068 in proximal Xp, a region 20 to 30 cM distant from the previous finding. Separating families into those who were more likely to have X chromosome inheritance (maternal with no male to male transmission) did not yield stronger findings. In a subset of 115 families an investigation was conducted of the pentanucleotide repeat locus DXYS156 that is located within the Xq21.3 region of homology to Yp. Alleles were not shared above chance expectation in affected pairs. It is concluded that linkage of the clinical diagnosis of schizophrenia to the X chromosome is not present. In the context of the general failure of replication of linkage in psychosis and the evidence that psychosis is related to a sex-dependent dimension of cerebral asymmetry, the possibility that the genetic predisposition to psychosis is contributed by epigenetic modification rather than variations in the nucleotide sequence has to be considered. Such a possibility emphasises the importance of investigation of chromosomal re-arrangements (eg the breakpoint in the Yp homologue of Xq21.3 in an XX male with psychosis -Nanko, 1981) as potential leads to genes for psychosis on the X chromosome. Dann JC et al (1997) A recent post-mortem study (Highley et al, 1998) added to earlier evidence (Crow et al, 1989 ) that in individuals who have suffered from schizophrenia there are deviations in the asymmetries of the cerebral cortex that are specific to the human brain and demonstrated that these are sex-dependent. For the distance over the superior surface of the cortex from frontal pole to central sulcus there is an asymmetry to the right in males and to the left in females; in schizophrenia these asymmetries are reversed. There are reciprocal changes for the central sulcus to occipital pole distances.
INVESTIGATION OF A GENE FOR
In 29 cases of adolescent onset schizophrenia (James et al, in press) we found that total brain volume increased with age in a way that differed significantly (p=0.007) from that seen in patients with other psychiatric disease and normal controls. The measure that most clearly distinguished the groups (pϽ0.001 after co-varying for height and sex) was the volume of the left lateral ventricle. Thus aspects of brain growth are delayed in patients with early onset schizophrenia, and the greatest severity of illness is reflected in a component of growth that is lateralised to the dominant hemisphere.
These morphological findings are consistent with the hypothesis that the genetic predisposition to schizophrenia relates to a determinant of cerebral asymmetry that interacts with brain growth. The sex differences are consistent with the presence of such a gene in homologous form on the X and Y chromosomes. 
EVIDENCE FOR HERITABILITY OF BRAIN
STRUCTURE IN ELDERLY MALE TWINS. Dorit Carmelli, Edith V. Sullivan, Gary E. Swan, and Adolf Pfefferbaum. Center for Health Sciences, SRI International and Stanford University School of Medicine.
Burgeoning data support the contention that various aspects of brain morphology are heritable. However, interaction with environmental factors, such as acquired diseases and infections, exposure to toxins, and trauma, can lead to developmental aberrations and accelerated loss of brain tissue. The National Heart, Lung, and Blood Institute registry of MZ and DZ twin men afforded a unique opportunity to examine heritability of brain morphology in late life. Participants included a random subset of 45 MZ and 40 DZ twin pairs (mean age = 71.8 years, range = 68 to 78 years), representing about 60% of the total number of surviving intact pairs with MRIs. Intracranial volume, corpus callosum, and lateral ventricles were manually traced and quantified from MRI. Maximum-likelihood model-fitting analysis assessed the contribution of additive genetic, shared environmental (familial), and nonshared environmental effects on the size of each structure. The best fitting model estimated that additive genetic influences accounted for 81% of variance of intracranial volume, 79% of corpus callosum, and 65% of lateral ventricles. In the full maximum likelihood model, shared environmental effects accounted for 13% of the variance in callosal area, whereas dominance effects accounted for 16% of the variance in ventricular area. We conclude that the manner in which the brain responds to the environment with advancing age is highly genetically determined, both for the corpus callosum, which is relatively immune to changes over age, and for the lateral ventricles, which dilate with aging and disease and are considered a sensitive indicator of nonspecific brain parenchymal loss.
[Supported by HL51429, AA05965, AA10723, and MH58007 In order to study the role of genetic factors in variability of MRI characteristics in schizophrenia and their interconnections with pathopsychological, neuropsychological and clinical peculiarities we examined 26 schizophrenic families. The enlargement of width of III ventricle, anterior, central and posterior parts of lateral ventricles, thickness of corpus callosum (CC) genu and trunkus in schizophrenics and their relatives as compared with controls was established. The majority of parameters of ventricles (9 from 14) had high (Ͼ 50%) heritability coefficients, and CC parameters -low (0-28%). Cluster analysis revealed in schizophrenics the combination of index of III ventricle and characteristics of audio-verbal memory. In sibs we found clusters comprising: 1) width of posterior horn of right lateral ventricle, index of anterior horns of lateral ventricles and parameters of audio-verbal memory, 2) width of anterior horns of both lateral ventricles after curve and characteristics of mental activity, rigidity and attention, 3) thickness of CC genu and splenium and neuropsychological parameters of audio-verbal and visual memory. In parents clusters comprised: bicaudate index, index of central parts of lateral ventricles, width of their anterior horns in region of nucleus caudate and pathopsychological characteristics of emotions; thickness of CC genu, characteristics of thinking and neuropsychological parameters of visual memory; thickness of CC splenium and parameters of visual memory. Correlations between MRI and clinical characteristics were in general medium (r = 3D0.49). Regression analysis demonstrated the tendency to interrelationship between MRI parameters and severity of positive and negative disorders (Rot=3D0.69 and 0.98). Results indicate interconnections between studied multi-level parameters. Here, neuropsychological parameters can be considered as link between brain substrate and clinical symptoms. Patients with schizophrenia have impairments in executive function, memory, language, psychomotor speed, and general intelligence. Impairments in some of these domains have also been observed in unaffected sibs, suggesting they could be heritable. To assess the suitability of impaired cognition for use as phenotypes in genetic studies, we estimated relative risk (1) in a large cohort of sibs. One hundred and forty seven patients, 193 sibs, and 47 controls were given a test battery including IQ, WRAT reading, WCST, Wechsler Memory Scale (WMS), CVLT, CPT, Trails A and B, and Verbal and Category Fluency. Relative risk was estimated using cutoff scores of 1 and 2 standard deviations below the control mean to define "affected" probands and siblings.
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HERITABILITY OF INDEPENDENT DOMAINS
Patients performed markedly worse than controls on all tests except WRAT reading. Siblings had worse scores relative to controls WCST (categories), WMS, and letter fluency, with trends for reductions on Trails A and B. Relative risk for siblings was significantly increased for WCST (categories), WMS, CVLT, letter fluency, Trails B, and CPT. Relative risk for various tests ranged from 1.8 (Letter Fluency) to over 7 (WMS and Trails B). Correlations between domains were weak to moderate, indicating relative independence. These data suggest that impaired cognition is familial and possibly genetic. Using these relatively independent dimensions of cognitive impairment as biological phenotypes may be a practical solution for dissecting the genetic heterogeneity of schizophrenia and improving the power of linkage studies. We used the degraded-stimulus Continuous Performance Test (DS-CPT) and a spatial negative priming task to investigate sustained attention and selective attention (particularly cognitive inhibition) as quantitative measures of genetic liability to schizophrenia. The tasks were administered to 20 DSM-IV schizophrenia probands, 40 of their healthy first-degree relatives, and 41 high and 41 low schizotypes drawn from a control population with no family history of schizophrenia. Probands received a consensus diagnosis on the basis of a semi-structured research interview (Schedules for Clinical Assessment in Neuropsychiatry; SCAN), inspection of case-notes and information from carers. Schizotypy was measured using a new self-rated questionnaire (the Kings Schizotypy Questionnaire; Williams, 1993) and the STA (Claridge and Broks, 1984) . Based on effect sizes found in previous research, power calculations had shown that our sample was large enough to detect differences. We found no significant differences in performance on either measure between probands, relatives, high schizotypes and low schizotypes. Possible reasons for this will be discussed. The association between major depression, social phobia, executive dysfunction, and the broader autism
PSYCHIATRIC DISORDERS, EXECUTIVE DYS-
